INTRODUCTION

52
At the beginning of the last century, Gaspar Vianna, pioneer researcher in the treatment of which include cardiotoxicity, pancreatitis, hepatotoxicity and nephrotoxicity (4, 5, 6, 7, 8) .
62
As consequences, careful medical supervision is required and compliance problems are 63 frequent.
64
The mechanisms involved in the toxicity of pentavalent antimonials are not fully 65 elucidated. However, it is generally accepted that Sb(III), either present as residue in 66 pentavalent antimonials (9) or produced in the tissues through reduction (10), may be 67 responsible for their side effects and antileishmanial action (11). Studies of the mechanism 68 of cytotoxicity of the trivalent tartar emetic drug suggest that Sb(III) compromises thiol 69 homeostasis through depletion of intracellular glutathione (GSH) and inhibition of 70 glutathione reductase (12, 13). Then, Sb(III) enhances oxidative stress and leads to 71 apoptosis through increase of reactive oxygen species (ROS) (13, 14, 15). The toxicity of 72 some batches of pentavalent antimonial drug has also been attributed to contamination with
73
As and Pb (16) . KSb(OH) 6 , as previously described (17).
109
Total antimony concentration in MA and Glu, as determined by atomic absorption 110 spectroscopy, was about 30% (w/w).
112
Trace metal analysis in pentavalent antimonials. The traces of Pb and As were assayed 113 in the antimonial drugs using PerkinElmer NexION 300 ICP-MS.
114
The procedures used to determine Sb(III) were described in details previously (9, 18).
115
The photometric method is based on the specific interaction of Sb(III) with the chromogen 
125
The voltammetric method is based on anodic stripping voltammetry at a gold wire electrode 126 and was described in detail recently (9). The detection technique was square wave in 1 mM
127
HCl using a deposition potential of -0.6 V (vs Ag/AgCl/KCl(3M)). Prior to the detection,
128
the Glu solution was diluted in alkaline conditions (10 mM NaOH) to avoid loss of Sb(III). at 15 mg/(kg day); AA group, ascorbic acid at 15 mg/(kg day); saline group, isotonic saline.
150
The choice of AA dose was based on the 250 mg/kg dose given daily by oral route which 151 promoted hepatoprotection in rats exposed for 30 days to arsenite trioxide (24). Conversion for routine histological protocol. 6-µm tissue sections were obtained using a microtome and 186 stained by Haematoxylin and Eosin (HE) for general histological study (29) . Periodic Acid
187
Schiff (PAS) technique was used for the identification of glycogen in the liver section (30). The apoptotic index (AI = total number of cells with apoptosis/total number of cells × 100) 
254
The heart, kidneys, pancreas, spleen and liver were evaluated for histopathological changes homeostasis, which may be caused by free radicals. Further evidence of hepatotoxicity in
264
Glu group was obtained from the increase of TUNEL-positive hepatocytes ( Fig. 2A ) and of 265 apoptotic index (Fig. 3B ).
266
It is noteworthy that the group treated with MA, in contrast to Glu group, did not show 267 significant histological change and increase of apoptotic activity (Fig. 2B, 2E and 3B),
268
when compared to control. This data suggests that Sb(III) present at a higher level in Glu is 269 responsible for the hepatotoxicity.
270
In accordance with this model, treatment with Glu, but not MA, significantly increased the 271 peroxidase activity in the hepatic tissue, as evidenced by the greater level of conversion of 272 3,3 '-diaminobenzidine (DAB) substrate (Fig. 3C) . This data suggests an increased 273 oxidative stress in the liver, upon treatment with Glu. (Fig. 4A ) and apoptotic index (Fig. 4B) to a similar extent as in 281 saline-treated animals.
282
The reduction of oxidative stress following co-treatment with AA was supported by the 283 decrease of peroxidase activity, when compared to Glu alone (Fig. 4C) .
284
In order to verify that the reduced histological alterations in Glu+AA group were not due to 
298
In the case of MA, co-treatment with AA had no significant effect on the parasite 299 suppressions in both the liver and the spleen (data not shown). 
323
The discrepancy between Sb(III) concentrations determined by the different analytical 
341
The fact that the amount of Sb(III) detected by the photometric method is at least 10-fold 342 higher in Glu than MA, whereas it is only 1. Sb(III) may be saturated in Glu but not in MA.
347
The induction of peroxidase activity in the liver of mice submitted to treatment with Glu is promastigotes grown at pH 7 (12).
366
The demonstration that co-treatment with AA protects the liver against pentavalent 367 antimonial drug toxicity is an important contribution of the present work. This effect may 368 be attributed to the ability of AA to act as secondary defense against oxidative stress.
369
Although a similar effect of AA was previously reported in the case of As(III)-based drug 
